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Epitome 

(57) [Abstract] 

[Technical problem] The impeller of a multiblade fan with which the space efficiency at the time 
of transport becomes good is offered. 

[Means for Solution] The impeller 1 13 of a multiblade fan is equipped with a primary plate 131, 
two or more aerofoils 133, and a side plate 132. The primary plate 131 is circular and rotates a 
revolving shaft as a core. Two or more aerofoils 133 are annularly arranged considering the 
revolving shaft as a core, and the end is being fixed to the periphery part of a primary plate 131, 
respectively. A side plate 132 is an annular member and has the bore more than the outer 
diameter of a primary plate 131. This side plate 132 connects the periphery edge of the other 
end of two or more aerofoils 1 33. And aerofoil Mabe (part located among two or more aerofoils 
133) of a primary plate 131 cuts more greatly than the dimension of an aerofoil 133, and lacks. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The circular primary plate which rotates a revolving shaft (O-O) as a core (131,231), 
Two or more aerofoils by which arrange said revolving shaft (O-O) annularly as a core, and the 
end is being fixed to the periphery part of said primary plate (131,231), respectively (133), The 
annular side plate to which it has a bore more than the outer diameter of said primary plate 
(131,231), and the periphery edge of the other end of two or more of said aerofoils (133) is 
connected (132), Aerofoil Mabe located among said two or more aerofoils (133) of a preparation 
and said primary plate (131,231) is an impeller (113,213) of a multiblade fan which cuts more 
greatly than the dimension of said aerofoil (133), and is lacked. 

[Claim 2] Said aerofoil Mabe is an impeller (213) of a multiblade fan according to claim 1 which 
the hand-of-cut front of said aerofoil (133) cuts and lacks. 

[Claim 3] Said aerofoil Mabe is an impeller (1 13,213) of a multiblade fan according to claim 1 or 2 
substantially cut and lacked in the periphery side from the direction location of a path of the 
inner circumference edge of said aerofoil (133). 

[Claim 4] The multiblade fan which has the driving means (14) which makes either of claims 1-3 
rotate the impeller (113,213) of a publication, and said primary plate, the inlet port (11b) which 
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counters opening by the side of the inner circumference of said side plate, and the outlet (11a) 
which sends out a gas in the direction which is established in the periphery side of said impeller 
(1 1 3,21 3) r and carries out an abbreviation rectangular cross at said revolving shaft (O-O), and 
was equipped with wrap casing (11) for said impeller (1 13,213). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multiblade fan equipped with the impeller 
and it which are connected with the side plate with annular multiblade fan equipped with the 
impeller of a multiblade fan, and it and edge of two or more aerofoils prolonged from the 
periphery section of an especially circular primary plate. 
[0002] 

[Description of the Prior Art] In gas rotary condensers (henceforth an air conditioning machine), 
such as a gas clarification machine and an air-conditioner, in order to ventilate, the multiblade 
fan is used in many cases. An example of this multiblade fan is shown in drawing 1 - drawing 3 . 
The multiblade fan shown here is a blower equipped with the aerofoil of short a large number 
long to shaft orientations in the direction of a path. 

[0003] The multiblade fan 10 consists of motors 14 which turn the wrap casing 11 and an 
impeller 13 in the impeller 13 and the impeller 13. an impeller 13 — the periphery part of the 
disc-like primary plate 31 — many — the end of the aerofoil 33 of several sheets is fixed and 
the other end of those aerofoils 33 is connected with the ring-like side plate 32. Outlet 11a of air 
and inlet port 11b of the air enclosed by the bell mouth 12 are formed in casing 11. Inlet port 11b 
has countered the side plate 32 of an impeller 13. Moreover, outlet 1 1a is formed so that Air W 
may be blown off to the sense which carries out an abbreviation rectangular cross to revolving- 
shaft O-O of an impeller 13, and it may intersect perpendicularly with inlet port 11b. 
[0004] If a revolution shaft turns the motor 14 with which feed-hole 31a of a primary plate 31 is 
equipped and a multiblade fan 10 is operated, an impeller 13 will rotate to the sense of the hand 
of cut R of drawin g 3 to casing 11. While each aerofoil 33 of an impeller 13 rakes out air from the 
space by the side of inner circumference to the space by the side of a periphery and air is 
inhaled from inlet port 1 1b by this by the space by the side of the inner circumference of an 
impeller 13, the air extruded at the periphery side of an impeller 13 blows off through outlet 1 1a. 
That is, a multiblade fan 10 inhales air from inlet port 11b, and sends out air from outlet 11a. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, the multiblade fan 10 consists 
of an impeller 13, casing 11, a motor 14, etc. These component parts are manufactured in the 
location which is different, respectively, and are conveyed to the assembly shop of a blower in 
many cases. Among these, although a transport top problem does not almost have it as weight at 
the medium size or the small multiblade fan which are used with an air conditioning machine 
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since the impeller 13 as shown in drawing 2 has many things made of resin, there is a trouble of 
taking a tooth space, at the time of transport. That is, in transport of an impeller 13, when two 
impellers are piled up in accordance with a revolving shaft, the tooth space equivalent to the 
volume for two is needed (refer to drawing 6 (b)). 

[0006] The technical problem of this invention is to offer the multiblade fan to which the impeller 
and manufacturing cost of a multiblade fan to which the space efficiency at the time of transport 
becomes good become small. 
[0007] 

[Means for Solving the Problem] The impeller of the multiblade fan concerning claim 1 is 
equipped with a primary plate, two or more aerofoils, and a side plate. The primary plate is 
circular and rotates a revolving shaft as a core. Two or more aerofoils are annularly arranged 
considering the revolving shaft as a core, and the end is being fixed to the periphery part of a 
primary plate, respectively. A side plate is an annular member and has the bore more than the 
outer diameter of a primary plate. This side plate connects the periphery edge of the other end 
of two or more aerofoils. And aerofoil Mabe (part located among two or more aerofoils) of a 
primary plate cuts more greatly than the dimension of an aerofoil, and lacks. 
[0008] It enables it to pile up at least two impellers by cutting conventionally, and cutting and 
lacking aerofoil Mabe of the primary plate which was not lacked here in the form where the 
aerofoil of the impeller of another side is put in between the aerofoils of one impeller. On the 
occasion of superposition, the side plate with the bore more than the outer diameter of a primary 
plate does not serve as a failure, but if the aerofoil of other impellers can be passed, two 
impellers will pile up notching of aerofoil Mabe of a primary plate. And since larger notching than 
the dimension of an aerofoil is formed in aerofoil Mabe here, the superposition of two impellers is 
possible. By this, compared with the former, the space efficiency at the time of transport will 
improve twice [ about ] by the case where two impellers are piled up. Moreover, if notching 
which big aerofoil Mabe exists and lets two aerofoils pass is formed in aerofoil Mabe, it is also 
possible to pile up three impellers and to raise space efficiency by about 3 times. 
[0009] since [ thus, ] cutting and lacking aerofoil Mabe of a primary plate is sensed like on the 
other hand reducing the engine performance of a multiblade fan — former — ****** — there 
were nothings. However, the artificer of this application came to recognize that the engine 
performance (effectiveness and noise nature) of a blower hardly falls even if it improves an 
impeller from various viewpoints and prepares aerofoil Mabe of a primary plate notching as 
mentioned above. The impeller applied to this claim based on this knowledge is produced, and 
maintenance of air blasting capacity and improvement in transportability are compatible in this 
impeller. 

[0010] In addition, when there is no reinforcement-problem and it permits some degradation, it is 
not some aerofoil Mabe of a primary plate, and selection that all aerofoil Mabe raises notching 
space efficiency to the maximum extent can also be made. The impeller of the multiblade fan 
concerning claim 2 is an impeller according to claim 1, and the hand-of-cut front of an aerofoil 
cuts and lacks aerofoil Mabe. 

[001 1] Here, notching is prepared in the part ahead of [ of an aerofoil ] a hand of cut among 
aerofoil Mabe of a primary plate. Thus, the engine performance is not only maintained, but by 
cutting and lacking aerofoil Mabe, the engine performance of an impeller improves to the case 
where it does not cut and lack. Although this is also were not able to imagine in the former, since 
it escapes from the part which the turbulence eddy included in the gas which collides with a 
primary plate and flows to a periphery side cut and lacked to shaft orientations, the improvement 
in the engine performance that the noise becomes small is produced. Thereby, in addition to 
improvement in the space efficiency at the time of transport, in the impeller of this claim, the 
merit that the noise becomes small is also enjoyable. 

[0012] The impeller of the multiblade fan concerning claim 3 is an impeller according to claim 1 
or 2, and aerofoil Mabe cuts and lacks in the periphery side from the direction location of a path 
of the inner circumference edge of an aerofoil substantially. Here, since air blasting effectiveness 
will get worse if notching enters into an inner circumference side greatly rather than the 
direction location of a path of the inner circumference edge of an aerofoil, aerofoil Mabe is 
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substantially cut and lacked in the periphery side from the direction location of a path of the 
inner circumference edge of an aerofoil. 

[0013] The multiblade fan concerning claim 4 equips either of claims 1-3 with the impeller of a 
publication, a driving means, and casing. A driving means rotates a primary plate. Casing is a 
wrap thing about an impeller and has inlet port and an outlet. Inlet port has countered opening by 
the side of the inner circumference of a side plate. The outlet is prepared in the periphery side 
of an impeller and sends out a gas to a revolving shaft in the direction which carries out an 
abbreviation rectangular cross. 

[0014] Here, since the impeller of a publication is adopted as either of claims 1-3 with the good 
space efficiency at the time of transport, and cheap transport costs, the manufacturing cost of a 
multiblade fan is also held down small. 
[0015] 

[Embodiment of the Invention] [The 1st operation gestalt] 

The multiblade fan concerning 1 operation gestalt of Configuration of multiblade fan> this 
invention is transposed to the impeller 113 which shows the impeller 13 of the conventional 
multiblade fan 10 shown in drawing 1 - drawing 3 to drawing 4 and drawing 5 . 
[0016] (Configuration of an impeller) With metal mold, an impeller 113 is a resin product really 
fabricated, and consists of a primary plate 131, a side plate 132, and two or more aerofoils 133. 
The primary plate 131 is circular and revolving-shaft O-O (refer to drawing 1 ) is rotated as a 
core by the motor 14. Feed-hole 131a is prepared in the primary plate 131, and this feed-hole 
131a is equipped with the revolution shaft of a motor 14. Two or more aerofoils 133 have been 
annularly arranged considering revolving-shaft O-O as a core, and are prolonged along with 
revolving-shaft O-O. The end of each aerofoil 133 is being fixed to the periphery part of a 
primary plate 131. A side plate 132 is an annular member and has the same or large bore a little 
as the outer diameter of a primary plate 131. This side plate 132 is connected with the periphery 
edge of those aerofoils 133 in the other end of two or more aerofoils 133. 

[0017] As shown in drawing 5 (b), notching 131b is formed in the part (henceforth aerofoil Mabe) 
located between the aerofoils 133 which adjoin among primary plates 131. This notching 131b is 
given more to the detail till the place which went into the inner circumference side a little from 
the periphery edge of a primary plate 131 rather than the direction location of a path of the inner 
circumference edge of an aerofoil 133 from the periphery edge of a primary plate 131 to near the 
direction location of a path of the inner circumference edge of an aerofoil 133. Moreover, the 
width of face of the circumferencial direction of notching 131b is larger than the maximum of the 
circumferencial direction width of face of an aerofoil 1 33. That is, aerofoil Mabe of a primary 
plate 131 cuts more greatly than the cross-section dimension of an aerofoil 133, and lacks. 
[0018] Aerofoil front Itabe 131c besides notching 131b and aerofoil back Itabe 131d exist in 
aerofoil Mabe of a primary plate 131. Aerofoil front Itabe 131c is the periphery part of the 
primary plate 131 prolonged ahead [ hand-of-cut ] from the bottom of an aerofoil 133. Aerofoil 
back Itabe 1 31 d is the periphery part of the primary plate 131 prolonged in hand-of-cut back 
from the bottom of an aerofoil 133. 

(Configuration of casing) As shown in drawing 1 , outlet 1 1a of air and inlet port 1 1b of the air 
enclosed by the bell mouth 12 are formed in casing 11. Inlet port 11b counters the side plate 132 
of an impeller 113. Moreover, outlet 11a is formed so that air may be blown off to the sense 
which carries out an abbreviation rectangular cross to revolving-shaft 0-0 of an impeller 113, 
and it may intersect perpendicularly with inlet port 11b. 

[0019] A turn of the <actuation outline of multiblade fan> motor 14 rotates an impeller 113 to 
the sense of the hand of cut R of drawing 4 to casing 11. While each aerofoil 133 of an impeller 
113 rakes out air from the space by the side of inner circumference to the space by the side of 
a periphery and air is inhaled from inlet port 11b by this by the space by the side of the inner 
circumference of an impeller 113, the air extruded at the periphery side of an impeller 113 blows 
off through outlet 11a. That is, a multiblade fan inhales air from inlet port 11b, and sends out air 
from outlet 11a. 

[0020] With the impeller 1 13 of a description of multibladeH'an and impeller> (1) book operation 
gestalt, by cutting and lacking aerofoil Mabe of the primary plate 131 which turned off 
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conventionally and was not lacked, as shown in drawing 6 (a), two impellers 113,113 can be piled 
up in the form where the aerofoil 1 33 of the impeller 1 1 3 of another side is put in between the 
aerofoil 133 of one impeller 113, and an aerofoil 133. On the occasion of superposition, the side 
plate 132 with the bore more than the outer diameter of a primary plate 131 does not serve as a 
failure, but when the aerofoil 133 of other impellers 113 passes notching 131b of aerofoil Mabe of 
a primary plate 131, two impellers 113,113 pile it up. Such superposition is realized by forming 
larger notching 131b than the cross-section configuration of an aerofoil 133 in aerofoil Mabe of a 
primary plate 131 . 

[0021] This compares with two impellers 13 f and the former that whose 13' is accumulated it 
was only completed, as shown in drawing 6 (b), and the space efficiency at the time of transport 
is improving twice [ about ]. Moreover, if notching 131b is the magnitude which can let two 
aerofoils 133 pass, it is also possible to pile up three impellers and to raise space efficiency by 
about 3 times. 

[0022] (2) the above — since cutting and lacking aerofoil Mabe of a primary plate 131 like is 
sensed like on the other hand reducing the engine performance of a multiblade fan — former — 
****** — there were nothings. However, when it examines by improving an impeller from various 
viewpoints, it is checked that the engine performance (effectiveness and noise nature) of a 
blower does not fall even if it prepares aerofoil Mabe of a primary plate 131 notching 131b. 
[0023] Thus, the cause that the engine performance of a multiblade fan does not fall even if 
there is existence of notching 131b is guessed as follows. There is some gas flow in a multiblade 
fan which collides with a primary plate 131 and flows to a periphery side, after the inner 
circumference side space of an impeller 1 13 absorbs from inlet port 11b. This gas flow will 
include the turbulence eddy which occurs and progresses by the collision with a primary plate 
131, or unification with other gas flow. And a turbulence eddy generates the noise, when a gas is 
raked out by the aerofoil 133 at the periphery side of an impeller 113. However, since notching 
131b is prepared for aerofoil Mabe of a primary plate 131 here, just before being raked out by the 
aerofoil 1 33, a turbulence eddy is missed by the outside of the direction of axial O-O through 
notching 131b. For this reason, it is thought that the noise becomes small compared with the 
conventional impeller without notching 131b. Though the degradation by existence of notching 
131b has this noise-reduction effectiveness, it is surmised that the role with which it is 
compensated is played. 

[0024] (3) Cut and lack aerofoil Mabe of a primary plate 131 in the periphery side from the 
direction location of a path of the inner circumference edge of an aerofoil 133 substantially in 
the impeller 1 1 3 of this operation gestalt (refer to drawing 5 (b)). Therefore, it is considered to 
be stopped that the gas inhaled by the inner circumference side space of an impeller 113 from 
inlet port 11b flows on the background of a primary plate 131 vainly, and the decline in air 
blasting effectiveness is not checked. 

[0025] (4) Since the space efficiency at the time of transport uses the impeller 1 1 3 which does 
not have degradation well, the multiblade fan of this operation gestalt can hold down a 
manufacturing cost small, maintaining the engine performance. 

Although notching 131b of aerofoil Mabe of a primary plate 131 is formed in the interstitial 
segment of an aerofoil 133 and an aerofoil 133 in the impeller 113 of the 1st operation gestalt of 
the [2nd operation gestalt] above, if satisfactory in reinforcement, as shown in drawing 7 and 
drawin g 8 , it is desirable to allot notching ahead [ of an aerofoil / hand-of-cut ]. 
[0026] (Configuration of an impeller) With this operation gestalt, the impeller 213 shown in 
drawin g 7 and drawin g 8 is used instead of the impeller 1 13 of the 1st operation gestalt. The 
impeller 213 consists of a primary plate 231, a side plate 132, and two or more aerofoils 133. The 
primary plate 231 is circular and revolving-shaft 0-0 (refer to drawing 1 ) is rotated as a core 
by the motor 14. Feed-hole 231a is prepared in the primary plate 231, and this feed-hole 231a is 
equipped with the revolution shaft of a motor 14. Two or more aerofoils 133 have been annularly 
arranged considering revolving-shaft O-O as a core, and are prolonged along with revolving- 
shaft O-O. The end of each aerofoil 133 is being fixed to the periphery part of a primary plate 
231. A side plate 132 is an annular member and has the same or large bore a little as the outer 
diameter of a primary plate 231. This side plate 132 is connected with the periphery edge of 
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those aerofoils 1 33 in the other end of two or more aerofoils 1 33. 

[0027] As shown in drawing 8 (b), notching 231b is formed in the part (henceforth aerofoil Mabe) 
located between the aerofoils 133 which adjoin among primary plates 231. This notching 231b is 
given more to the detail till the place which went into the inner circumference side a little from 
the periphery edge of a primary plate 231 rather than the direction location of a path of the inner 
circumference edge of an aerofoil 133 from the periphery edge of a primary plate 231 to near the 
direction location of a path of the inner circumference edge of an aerofoil 133. Moreover, the 
width of face of the circumferencial direction of notching 231b is larger than the maximum of the 
circumferencial direction width of face of an aerofoil 133. That is, aerofoil Mabe of a primary 
plate 231 cuts more greatly than the cross-section dimension of an aerofoil 133, and lacks. 
[0028] Furthermore, notching 231b is cut and lacked from the bottom ahead of [ of an aerofoil 
133 ] a hand of cut, and a plate does not exist between an aerofoil 133 and notching 231b. That 
is, only aerofoil back Itabe 231 d prolonged in hand-of^cut back from the bottom of an aerofoil 
133 exists in aerofoil Mabe of a primary plate 231 (refer to drawing 8 (b)). 
(The description of an impeller) In the impeller 213 of this operation gestalt, notching 231b is 
prepared in the part ahead of [ of an aerofoil 133 ] a hand of cut among aerofoil Mabe of a 
primary plate 231. Thus, the engine performance is not only maintained, but by cutting and 
lacking aerofoil Mabe, the engine performance of an impeller 213 is improving to the case where 
aerofoil Mabe cuts and it does not lack. Although this is were not able to imagine in the former, 
since it is as follows, it is thought that the noise falls and the engine performance of a multiblade 
fan is improving. 

[0029] First, like the above-mentioned 1st operation gestalt, since notching 231b is prepared for 
aerofoil Mabe of a primary plate 231, just before being raked out by the aerofoil 133, a turbulence 
eddy is missed by the outside of the direction of axial O-O through notching 231b, and it is 
surmised that the noise becomes small compared with the conventional impeller without notching 
231b. Furthermore, with the 2nd operation gestalt, since aerofoil Mabe of the primary plate 231 
of an impeller 213 cuts and lacks in the hand-of-cut front from the bottom of an aerofoil 133, 
aerofoil back Itabe 231 d circumferencial direction width of face can fully be secured, and foil 
****** of the gas flow in the hand-of-cut back of an aerofoil 1 33 can be stopped more 
effectively. For this reason, it is surmised that the noise is small rather than the thing of the 1st 
operation gestalt. 

[0030] Operation gestalt] besides [ 

(A) Although some aerofoil Mabe of a primary plate 131,231 is cut and lacked in the impeller of 
each above-mentioned operation gestalt, when there is no reinforcement-problem and it permits 
some degradation, it is not some aerofoil Mabe and it is also possible to make selection of 
cutting and lacking all aerofoil Mabe and raising space efficiency to the maximum extent. 
[0031] (B) This invention is applicable also not only to the impeller made of resin really 
fabricated but the impeller made from a sheet metal. 
[0032] 

[Effect of the Invention] In invention concerning claim 1, by cutting and lacking aerofoil Mabe of 
a primary plate, it writes piling up two impellers possible and the space efficiency at the time of 
transport improves. Moreover, even if it prepares aerofoil Mabe of a primary plate notching in 
this way, the engine performance of a blower hardly falls but maintenance of air blasting capacity 
and improvement in transportability are compatible. 

[0033] In invention concerning claim 2, notching is prepared in the part ahead of [ of an aerofoil ] 
a hand of cut among aerofoil Mabe of a primary plate, and the engine performance improves to 
the case where it does not cut and lack. Therefore, in addition to improvement in the space 
efficiency at the time of transport, the merit that the noise becomes small is also enjoyable. In 
invention concerning claim 3, since aerofoil Mabe is substantially cut and lacked in the periphery 
side from the direction location of a path of the inner circumference edge of an aerofoil, air 
blasting effectiveness hardly falls. 

[0034] In invention concerning claim 4, in order to adopt one impeller of claims 1-3 with the good 
space efficiency at the time of transport, and cheap transport costs, the manufacturing cost of a 
multiblade fan is also held down small. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side elevation of the conventional multiblade fan (a casing part is a sectional 
view). 

[ Drawing 2 ] The perspective view of the conventional impeller. 
[Drawing 3 ] The front view of the conventional impeller. 

[Drawing 4] The front view of the impeller concerning the 1st operation gestalt of this invention 
[Drawing 5] (a) The side elevation of the impeller of the 1 st operation gestalt. 
(b) b-b sectional view. 

[Drawing 6] (a) The side elevation showing the condition of piling up the impeller of the 1st 
operation gestalt. 

(b) The side elevation showing the condition of having accumulated the conventional impeller. 

[Drawing 7] The front view of the impeller concerning the 2nd operation gestalt of this invention 

[Drawin g 8] (a) The side elevation of the impeller of the 2nd operation gestalt. 

(b) b-b sectional view. 

[Description of Notations] 

11 Casing 

11a Outlet 

11b Inlet port 

14 Motor (Driving Means) 

113,213 Impeller 

131,231 Primary plate 

132 Side Plate 

133 Aerofoil 

131b, 231b Notching 
0-0 Revolving shaft 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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(54) [^^CD^i*] ^MSl«0^ffi#XrX-en&«^fc*S3lll« 



(57) mm] 

mv&m &nmmm<Dmmw.i 1 3«. i«i3 

1 t. it©Sl 3 3i, ffMl 3 2<b*«M.-Cl»*. 
«gt<Z>Hl 3 3 5*. @*£tt**H>£l,TWKK:KB 

sntfcf). ^-ft-en— 4s*j£1r 1 3 i©^a^tcH 

1 3 1 ©?KSJ-Xt<DrtS£Wl/Tt,>£o COffliJ® 1 3 2 

«. ««©ki 3 3 <Dim<mm*z:m&. -eit. 
«i 3 1 ©urasp (««w>»i 3 3©nn«:t4B-r4ap 
«. 1133 ©j^j^tttj: 0 < o^tir 
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(2) 

1 

] assw (o-o) *^iuri5jK-r-5R 

ff*©£« (13 1, 231) i. 

miiei5]iK«i (o-o) ^^io-ciRtttcEasti. * 
ti-eti— jbjWwS&s (i3i, 2 3i) ©5fjggB#fc: 

H£3tiTl>&IHR<&X (13 3) £ , 

flWB£« (i3i. 23i) ©«y±©rts?:Wu 

BuIBfflifc©!? (13 3) Gtm<DftMB&ti*mWDm 
*(132) £. 

WIB£« (13 1, 2 3 1) <Dmmm.<DM (13 3) 10 

©rajcfiB-rswaaiB, Mian (133) ©*hjn-8 

(113, 213) „ 

[it*Ji2 ] suiBSp H ia5«. mum (133) <Dm&ts 
mommm (213). 

Cf»*iI3 ] MIBgRBSBW:, HWWftfJlBg (13 3) 
©rtS4»©S*|SilfiL«3&>6^««:*j(,>rW»)^*>n-C 

i>s, mmMixte2t,cim<Dg>Mmmm<Dimm ( 1 

13,213). 20 
[»*3B4 ] lf*il 1 *»6 3©(,»-rti*>«:SEtt©33«<[ 
(113, 213) i. 

s»sB3E«*ia<e3-a-sigtt*a (u) t. 

STffiU«©l*iJaW©HPW«c*tfa-rS!R&P (lib) 

i, Buta^ffim (ii3, 213) ©j^fiwjtcsw^n 
Buiaiitew (o-o) tcnsifiSE-r4*ifii{c»(t4iMmr 

ZQktiin ( 1 1 a) ££WU huIBP«^ (113, 2 
1 3) SrS^-i (ii) t. *«x./c^S^ffi 

[»W©»«a:ttW] 30 
[000 1 ] 

[^©JSTS&ffi^if] ^Si*JSJS©^ffl 

jaasa* e> go's S8»©s©isapai^©ffl«-ci6«*i-c 
t»s^*mso*^n*«^fc^s^®m«cw-rs. 

[0 00 2 } 

(JSTF. £3MS£t>3. ) «c*ii>Ttt. illH£lT 5fc© 

tc. ^-sitm^fflc^nr^sci^i,^ c©^« 

mWMfD— 0"J£. 0 1 ~03&C^-f. CCicSt^ll 40 

m&r&s. 

[0003] ^sinn,^ i o «. ggsm i 3 . mmm 1 

34S^^-i/>i7'l 1, ^fi*13*it*-iH4 

Jii'A^^fS^nr^s. ^fi$i3«. RSttoifi 
3 \<»9vmmtK&miL<Dmz 3©— *#Hje3*i. -e 

h6©M3 3 ©ffeig** 'J > ^©ffl'J® 3 2 x-mttix C> 
S. dr-^>yi Hc(i. £fi©lft!iim lai, ^<;U 
l 2fcj:0H*5ns^m©^iAPl lbt« 
£ft-Ct>S. eKiiPl lbll «f 13©liffi3 2(c 50 
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*t|fi]LTt>S. */c. iftaiPl 1 a«. WffiMl 3 ©in 

mm o - o tc>pt o x m isss r s ft * &c sss w * ^ # m -r 

[0 004] Hfev- t7F #£«3 1 ©*'im3 1 a K 

^*?ns*-^ i 4%mu-c&nmmMi o&rmz 
©®K^r6jR©i6i#4ciHiigf s. c*ut=fc>9, ifi$i 

3 ©& jg 3 3 jWJaW©2g|ffla» 6 *Ha«!J©£lffl^ £ 
£SSlHU fflb&Pl 1 b*>£338l*l 3 ©F»lJgIffliJ©^ 
StC^«l>3iSn5iife«:, ^«J*1 3©J*Hfl!j 
(CffUtiSftfc^MfcHiPl 1 a£iIoTlft£tti3n 

s. -ntctofc. ^jugatiu o«. Kixpi i b*>6^ 

[0 00 5 ] 

H^l Ott. 331f«: 1 3, *r-islsif 1 1 , t-$14 

ft* 5»»r-ca!lfES ft-casHU»©«3:i»s -ctftins ft 

13«. ^l^^a^ipS^/jNSO^SaBWSI-rBWfli 
«©4>©*5^l f >A:eff>**iL»'r«lftSLhlBIH»^&dfftl» 

a*. Im3*b$(cx-^.-x ^ax-, r u s 5 £ raa^^* 
s. -rtttofe. 33**1 3©nri*(cte^rtt. ifitK 
is-jtzoo^sMtia^i, 2 ^©sacctas-r 

SX-^-X^i&gi&S (06 (b) #M) . 
[0 0 0 6] ##&BJ?©l£gIW. ^MB#{Cte^SX^-^ 

< u s ^»isam©Pis*Ra-'MS n ^ h 
$ < ft s ^s^m«^a«t-s c i «c * s . 

[0 0 0 7 ] 

[f*M*ft?&-rs/c«?>©^fa] i ic^s^sinja 

^©33«*«. ^«4. «3&©ig£. WJ«4*«iL-rc» 
S. ifii, njfJrabD. @igifc*ip'&£ uriaK-r 
s. «^©a», iHitEttif'C^LratKtcHKsnr 
*so. -&4a-? t n-«^iffi©?i-gigi5^fc@^?n'r^ 

S. fflij®«. iSltt©»tt'C*»). EE«©^SW±©rtS 
^^L/TC^S. C©ffiiJffi». «&©^©ftk^©^MI^* 
fit, ^K©3!IBjai5 <tS»©S©M«:fl[iB^-S 

s. 

[0008] cent af*^o^nsc£©ft^o 

fc£«©»nHSB*ttJ»>*< C£JCJ:oT. -^©^S* 
©SF B 1«:fte^©^**©S?:AniAtf «t -5 &fl*T\ ^i>ft 

< £ 4> 2 ^©^tsm^ata^feif sc£^r-#s«t^(c 
u-cos. a*a^-tftci^u-c«. ^«©^SJi(±©rt 
s*^>M«»»«£<c6-r. ±«©«raaj©iwo^* 
*ffi©jpj«*©»wfflfi-rse £^r-#n«2-o©^« 

0 ^A#t,^o^^*WBia5«:ff^$nrt,^S/c©. 2 
o©pffi*©ffi*a^-a-*5Bjfig£ftori^s. cntcj; 

•3. fi£*^C^r. 2o©^1S*^M*3SlS^r-, ^ 



3 

mtcisn i> x ~c - x ^mtm 2 \gicfo±? 5 c <t cc& 

[0009] C©<fc5«:£1R©»|ffl8BiHlJ«5fc< it* 5 
CiB, — ;Tett£«ji&»^t4t&*i8TS-eSC£© 

fc„ b^o, a*©ti-s>6»££ 
*>i§)&ii©1Mg (J!»¥-t>R^tt> *%£fl£T0fct>c:£ 

^^is^^m^nrfco, c©p««-ctt. mmtfe 
[ooio] »fliw«ciHia*«tt < &'p<m$mtf 

BU»©3MSStt. »*^l«cfBtt©p«S'T?*o't. s 
[0 0 1 1 ] CCTtt, =E«©»IBiaJ©^^ v S©@$k 

*^^-^S»*©lfij±«:Jnit. .fi^/jN? < 5 

[0012] n&m3im?>&nmmM<Dmmmix. m 
^osix«2tciatt©^«*r*or. sns». us 
W(c»©rt«iS©s^rifii{4«*>6W-H««:toi»T:*3»)^ 
*>4ar(,»*. cctB, l©rtJSJ8&©a:friaj<ig £ <o 4> 

z>tc#>, n»w(c»©rtgaia©a*ifiit4a*»<5^sflBcc 

[0013] »*JS4 tc<&5^SiMJ&t8tt. ff^ffl 1 a&» 
€»3©t»m*>«:gB*©^«*<b. mMfrBtt» tr-is 

api%wort>s. «iiPtt. fflij«©rt^fflij©gapgp 

[0 0 14] ccttt. lftiMi^«:teWSx-^-x^*i 

ffim&m&^mm 1 #>e 3©t»-rti^tcisi8© 

[0015] 



(3) <HIPJ2 0 0 3 - 1 3 8 8 8 

4 

[ mfvommmm ] t as 1 utti&js ] 
<^ji^a«©fliRR>2ici6W©-iatjg3i8{c«s^»3ai 
iata«, a i ~H3 cc7n-rfi£*©^»aiai« 1 o <omm 

fc^>©-C*-2> 0 

[0016] (^sm©«fiS> SJ«* 1 13B, ifeSStc 

mm 13 2 4. mm<Dmi 3 3 i*>6Msnti^. 
ifi3i», nmx$>>). 1 4tc«torsK*i 

10 O-O (H 1#J80 *EN>£OTlM63-e€>*i*. i« 
1 3 1{C»4J'C^L1 3 1 a*5RC^»=.nr*5«5 , C©^ 
?L1 3 1 ate*- dr 1 4©@te-> + 7 hj&ssmsns. 
8E»©J|13 3tt. [5IK#0-0^^i bTBtftCE 
|5|Sg*iO-0{C?9oT5SO'Tt»S„ SSI 33 
©-««. £«1 3 l©ttjSa5fl-CcH5£3tiTl,»S. M 
« 1 3 2 tt. ««©aMtr * 0 . 1 3 1 ©?t-S£ |HJ 

«. %%©3U 3 3©fM8«c*jc>r. -en6©xi 33 

20 [0 0 1 7 ] ifil 3 l©^^Rgtl.Sl 3 3©F^(C 

(b) tc^Tcfc^tc. l?J«3^i* 1 3 1 bJW&SSftTi> 
S. C©tfJ»)^*l 3 1btt. £t£l 3 l©*WS«b&»6 

ii33 ©rta*»©s*isififcaf=ta* r. <t 0 Rime 

». SS13 1 ©^a«*»6» 1 3 3©rt^^©S^|Sj 
1 3 1 b©RJ!#ft©ipItt, 113 3© 

Ris*frifi©ft*ffi<£D&*£a>o -ra^%. i«l 3 
1 (Dmrsmt. 1133 ©wffi^ff^ffict 0 a-^ < 
30 OX^tiri^, 

[ooi8]iti3i commmat. «jo^i3i 

b©ffe. X^r«9Sl 3 1 cRVJia^S»l 3 1 
#«E-r^»„ Sm)^«g|5 1 3 1c», 11 3 3©«tE^6 

@K^i$i«ir^«:sotsi« 1 3 1 <mm$i&x-3bh. m 

»*fi»l 3 1 dtt, 11 3 Z<omtifihM^mUo 

tcgo'iili 3 1 ©^gp»r-s>^„ 

^r-~»^l 1 tc«, @Ut7jrr 
<fc^«:. SafflKUiPl lai. ^7^x 1 2(CJ:0 
Htoft6£fi©i&jAP 1 1 bt*SM3ntCi5. ©jA 
40 P 1 1 b B. 1 1 3 ©fflij^ 1 3 2 CC*f[^-r $ 

fc. e^tapi 1 a«. mmMi 1 3©@ki*o-occ*|' 
btca^-r^xfc^tc^snn^. 

[0019] <^li*iam©«l( / F«iBS>*-^ 1 4£I3 
fi. ^ffifl 13*i. v-^>f\ ltc^L-r. 134 

1 3 ©si 1 3 3&ftmm(D3i.r<iiftt>9\-mm<D£ffl'^k 

3g«^S#tBO. RiiDl 1 b^»E>^«^l 1 3©rtS 
H]©^CC^»*5lK(,^Sn^<!:<!:4>«:. ^tS^ 1 13 
50 ©?mi9JKjf Offi£ft;fc£»#iJkffiP 1 1 a^Iotft 



5 

< i ) ^mmmrnvrnmifL 1 13m aatwo^** 

^Ci©»ofciSl 3 l©SPri1SP£^9^< C£K 
iot, 06 (a) iC^fJ:5tC. 1 1 3 

©S133ill33 t<0!BHcm^<0mS» 1 1 3 CDS 
1 3 3 £ Aft&fr «fc 5 ftJBr , 2 oo^SS 113, 1 

«. £SU 3 1 ©^SfeLh©rta*J#-3flPJ« 13 2BB 10 

£«1 3 1©SPh13P©W«3^* 13 1b* 
ft©P«*l 1 3©S1 3 3*iIItl.Ci(Cj:-,t2 
■oc7)^«mi 13, 11 3ft*£*a^bSft&. C©<fc*> 
*fifa^to-ett. Si 3 3©MMJ;t3^^f) 

^#131 b^Ki 3 i (ommmcBmztir^zc 

[0 02 1 ] Ztlt,C£<0> 06(b) KStJ:5K2-3 
©PtKl 3 ', 13 '*»*±tf&e&Lj&»"C£fca>o 
fcfi£*«Ct8'*. Mti&gt&bttS X'S-^JWttB 2 <SJC 

S/c, ftf)^13 1b^2*©113 20 
3 *»-re 3 3-OCM3S** 

[0 02 2 ] ( 2 ) ±ffi«fc StcSEffi 1 3 1 ©HNgp&#J 
»>*<£t^C£tt. -^r«^S3£IIU§l©tt#&£{£T 

ri*n*tf->fcic5. ifiel 3 lOKifflSBtcttJO** 
1 3 1 b%K»-c4>jii»«©tt«B <a&35*»HStt) rtMB 

Tb&t*Ci*S5iS3n-CC^. 30 
[0 02 3 ] C©J:5CCtfJ«3^& 1 3 1 b ©*£&**£> 

iipi i b fribmmmi 1 3©rtHflM^ra«:»t»ii*ti 
/cf^K^s i 3 i ^utniifcisns fc©*5* 
&„ cwafti^titt. SS13 1 £©«^-£fl&©»tt«K 

♦i<b©^i*tc«fc otui • ssLn^^tyc ttc 

fit. SLtijfttt. Ml 3 3CCctoT^1S*l 1 

3©ji-jaffl!i«c»«a&sa#asn*4#«c. s 
-tfSo ua»u ccrttiti 3 i©araspec^o^* 40 

1 3 1 b*»»W6tirc>Sfc*. Ml 3 3{C<fcf3S^a 
3ti-2>itBuKSLn/S^ip^§ 1 3 1 b*ffior#o- 
0*[6j©?H!iJtca3&5$nS. C©fci6. 1 3 1 

b^^^fi£*©P1S$tc|5-<rli^/]NS < 
e>*i£o C©K^fiTSa»«. W0^tl3 1 b©#£E 

-riatfijsn&o 

[0024] ( 3 ) ^mmmmommm 1 1 3 r-«. £ 
« 1 3 1 ©spaisp*. mmmtrcm 1 3 3©^ii^©s^ 

tSjas*-6?l-SWI«:*3^rW3^t>rti.5 (05 (b) 50 
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#M) o Ifc^ot, S&jiPl 1 b*>6P«$l 1 3© 
rt^ffliJSP^fciRt,^snfc«(**^li;{ci® 1 3 1©S 

©® T«5tlS 3 4vC t, > & I, 

[0 02 5 ] ( 4 ) *3^^flg©&K3£natt. fsii*B# 
KfctfS^- < S-3tt#g(ST©^l^1S* 

1 1 3*ffl^Tl^/c«> t ttffg*,«#0oofS!jS:3X h 

[m2nnmm ±izmimt>mm<Dmmmi 1 3-e« 

1 3 1 ©SPbISP©^ 1 3 1 b *s 1 3 3 tm 
1 3 3i©*IHiaR»K:^RRb-Cl»**J. 3ftKWtc|fflH# 

[0026] <g3S*©«ua) *njs«5JB-c«. & 1 m 
MBmvmmm 1 1 3 <oRt> o cc . 07 soi 8 tc^-r 

3fl«|jS2 1 3*fflt,>&. mmM2 1 3«. £t£2 3 1 
i, Jffigl3 2£> «§&©S1 3 3tfrt>mf&2tim 

mmo-o (0i#bs) *«f^4L-c@K3#6n*. 

£«2 3 1 K:«itM>?L2 3 1 a*sa»6htfe0 . C© 
4M>?12 3 1 afC-t-£ 1 4©0$KS'-t> 7 lA^f$n 
So I»©11 3 3B, 0IBMO-O*itM>£LT8ttR 
(C|5g$n. HIEttO-OCCiQorSStf-C^S. SSI 
3 3©-g(i, £®2 3 1 ©J*jaaii#K:@3£3ft'Cl> 

ffliJS 13 21J, miK(DmiV$>K> . i«2 3 1 ©fl- 
SiBICXt3^F^:*l»rtS*Wbr«,>S. C©ffli]« 1 
32«. 1S©11 3 3©f©SK:*jt»r. fla6©Sl 
3 3©JtaSioa*5otl>5. 

[0 02 7 ] £«2 3 l©HRg1"^ll 3 3©R3tC 
ftg-jTSSP^ (fcTF. WmaPiCO. ) CCB. 08 

(b ) fc^-Ti^t, ^^2 3 l b*sM3titt,i 
•So C©^]«3^*2 3 l b», 3 l©^S«*»6 

1133 ©rtlWt©S*iSlfi[«#ifi* T\ £ 0 l¥ffl(c 

he. i«2 3i ommmfrhM 1 3 3 (Dptmmowom 

$/c. ID"3^2 3 1 b©F3^f6]©i}|», SI 3 3© 
RS^rlfiJfflOSAffi^O^A^C*. -T^to^, iS2 3 

1 ©SP.SSPW:. S 1 3 3 ©Wffi^^SJ: 0 < 

[0 0 2 8 ] S6tC. 5]>)^231b», SI 3 3© 

ieilE^HM^©«7c^e»^) , 3X^nrfco , s l 3 3 t 

^0^23 1 b <t©Pa1«:«7 - b- ha^&L&^o T 
JSt>^. i«2 3 1 ©SPalgP^tt. S 1 3 3 ©«7U^e> 
HIE^nfiia^«CS0t4»«^R»2 3 1 dtcWftte? 
Z (08 (b) #M) o 

(Pts^©^) *si««©^sm2 i 3r«, 

2 3 1 ©SP^SP©^ ^. S 1 3 3 ©IsIK^bu*©^ 
CC^]»3^#2 3 1 b^tSW-Ct^So C©cfc ; 5CCSPBlgP* 
^J0^< C<h«:J:i5. 2J«}l|i2 l 3«. SPbISP^O^ 
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t u r ^S3i*iiUi©ttff£# 3 fr± o rc i *e> *i & . 
[0029] $-r. ±ib^ i mmBMtmmtc. $M2 
3 i (Dmmui l cm'ox^2 3 i b*iw?.nti,^fc 
mi 3 3<,c£QM%m$ft&m.miciLtimm*)X 

#23 1 b^iioTMO-0^[S)©i1-ffllJ{cai*5?tl. ty 
K)X$2 3 1 b^c^^^^CtS^rli^/jA^ 

* 2 1 3 <D^M 2 3 1 ©jiFi8g|5#|g 1 3 3 ©«tg*. 6(5] 10 

2 3 1 d©RJl^|S]ipI^+WC5t^-r-SC£A5r*#, S 
1 3 3©(5]$S^^K:te^^»^n<D«< <3*g^£ 

[00 3 0 ] [{&©X%7ftR] 

(A) ±fB^*S^!!S©^«*-C« > iSUl, 2 3 
£<£^©14tBiaT*S^-rS»^«:H:. WHI8B©— SB 20 

[0 0 3 1 ] (B) W^tt. -<*jjSJB3*i-6WJIS«© 

^smccKe-T". «^©^«mfc*to-c^®ffl3!>5pj#g 

[0032] 

*m<0%.< t£k:£oT2o©5E^£S*a^to-tt£C 

ITS. C©«fc5te£«©«|ffllHKcttD*a&8ft 30 

Wr*>. jHS«©ttftM«?&£'iST-«±-r. a$awfe#©*w$ 
£ IftiStt© |S]± £ ifiM ALT -5 . 

[0 03 3 ] ff^2(C^^^Hj-c«, £«©»!«»© 
5 % ^©0Ik^[S]bu #©»#«:# D ^ * SrKWr *J 0 . 
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€)^jswj«:tei»TaiBiaj%w»)^c»T:i,»*)ft». i*a^ 

[0 034] 1**84 fiiHB#tc*3WS 
X-^-X^^JK fmStSflitf^iMSI 1 *><E> 3©l> 

m*>©g3S»«raffl-rsfc«>. ^Sjta^©sjji3^ 

[HH©«Mttc8MH] 

[01] fi£*©^H^gU$©ffliJffi0 <*•-: U^ifmHt 

mmm) . 

[02] fie3fe©^tS»©jsHHH. 
[0 3] fi!*©^ffim©iE®0o 

[04 ] 2jciBi«©» i mn&mtc&zmm&viEmm 

[05] ( a ) m 1 HM0^*©^««©«IiH. 
( b ) b-bKB0o 

[0 6] ( a ) m 1 !U»B*©^«»*«ia^fe Lfctt 
^^a-rffliJm0. 

( b ) fie*©gg«»*»***afc««%*-rflifflH. 

[07] *|E6W©m2j|*g^(C^S^m©iE®0 
[08] ( a ) M 2 SI]5feJI5^©^*m©ffliJ®0. 
(b) b-bKoi0o 

1 1 tr-U>? 

I 1 a i&mn 

I I b m&n 

14 imat&m 

113, 213 

13 1,231 

1 3 2 fltJS 

13 3 m 

13 1b, 231b <?J9^£ 

O - O 0$k# 
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